Molecular dynamics simulations of Cu,Zn superoxide dismutase: effect of temperature on dimer asymmetry.
Molecular dynamics simulations of solvated dimeric Cu,Zn superoxide dismutase have been carried out at four temperatures, namely 200, 225, 250 and 300 K. Analysis of the backbone-to-backbone hydrogen bonds number indicates that the symmetry observed in the two subunits at 200 K is gradually lost by heating the system. The C(alpha) atoms displacement cross-correlation maps confirm that the asymmetric behaviour of the two subunits increases as a function of temperature. The dynamic cross-correlation of the subunits volumes indicates a fast correlation between the two subunits at 300 K, which is delayed upon lowering the simulation temperature. These results indicate that temperature plays an essential role in injecting such an asymmetry; the two subunits being asymmetric and in rapid communication at 300 K, and almost symmetric and in slow communication at lower temperatures.